Doxorubicin interactions at the membrane: evidence for a biphasic modulation of inositol lipid metabolism.
Doxorubicin, when incubated for 30 minutes with [32P]-labelled human erythrocyte membrane vesicles, produced an elevation of [32P]inositol-1,4,5-trisphosphate levels. The maximum rise was obtained with 10(-8) mol/l doxorubicin [132 (S.E. 13%) of control, n = 6, P = 0.001]. However, when the inositol lipids were examined, there was no evidence that doxorubicin stimulated the breakdown of [32P]phosphatidylinositol-4,5-bisphosphate under resting conditions, suggesting that the elevated levels of [32P]inositol 1,4,5-trisphosphate were not the result of the stimulation of phospholipase C. Instead, it was found that the dephosphorylation of inositol 1,4,5-trisphosphate by a 5'-phosphomonoesterase was partially inhibited by 10(-8) mol/l doxorubicin so that the rise in [32P]inositol 1,4,5-trisphosphate resulted from the inhibition of the breakdown of constitutively released [32P] inositol 1,4,5-trisphosphate. Similar data was also obtained with another aminoglycoside antibiotic, neomycin. The release of [32P] inositol 1,4-bisphosphate and [32P] inositol 1,4,5-trisphosphate and the breakdown of the inositol lipids in response to calcium (2.5 x 10(-4) and 10(-3) mol/l) stimulation was enhanced by doxorubicin (10(-6) to 10(-12) mol/l). These effects on resting and stimulated inositol lipid metabolism are discussed with reference to the paradoxical effects of doxorubicin to both stimulate and inhibit proliferation, according to concentration.